The United Nations' agenda for sustainable development highlights the need to create resilient infrastructures for a sustainable industry that fosters innovation, while increasing resource utilization at all levels of the supply chain, from production to the final consumer. This research aims to expose the strategies that the manufacturing industry undertook towards sustainable development in Colombia and Mexico between 2010 and 2016, in which the documentary research methodology with a qualitative approach was utilized, supported by specialized academic journals. As a result, the countries' efforts can be analyzed in 3 categories: the development of new products, the use of new sources of energy such as renewables, and the construction of a green market around one true sustainable production.
Introduction
The countries' commitment to the environment and sustainability goes beyond compliance with the Sustainable Development Goals, as it is a commitment to society and future generations. Thus, it is important to identify what activities, strategies, and policies are implemented in both Colombia and Mexico, from one of the most important sectors in these economies, such as manufacturing, between 2010 and 2016. It is specifically important to analyze these strategies from three perspectives: the development of new products, the conformation of green markets, and the implementation and use of renewable energies. The process of industrialization has a transformative impact on society and the environment. Although there are important differences in the form and speed with which each nation carries this process, the transition from manual and individual work to mass production within organizations brings advantages such as socio-economic reactivation, technological development, and improvements within the quality of life of the population. However, it also has negative repercussions, such as pollution, the abuse of natural resources, and inequality in the population. Conversely, the consumer is also changing. At the local level, consumer habits are enforcing the importance of the companies' impacts on their lifestyle, community, and the environment. Consumers are demanding greater transparency and clarity of their manufacturing processes and origins of their raw materials, recognizing these practices may question ecological, ethical, and humanistic practices (Villegas, 2013) . This situation forces manufacturers to rethink how these processes are implemented In Mexico, the manufacturing sector is one of the greatest contributors to economic growth in terms of the main macroeconomic variables. In Colombia, the manufacturing sector is the fourth largest sector of the country's Gross Domestic Product (after financial establishments, personal activities and trade) and is the second largest recipient of foreign investment in the country at 30%, after mining and energy activity with 39% (Banco de la República, 2015a). The Colombian economy has suffered a large deindustrialization due to the economic opening in 1990, although it continues a slight growth in average. Its share of Gross Domestic Product (GDP) has fallen continuously, from 19.2% in 1990 to 13.9% in 2000 and only 11.4% in 2016. In environmental terms, the process of transforming resources implies leaving an environmental footprint. Thus, the current productive model increases this footprint by exceeding the environmental capacity to regenerate as it causes waste that contaminates water, air, and soil, makes excessive use of natural resources, and consumes large amounts of electrical energy. As a result, the deterioration of the quality of water resources in Colombia is highlighted, largely due to the organic matter generated by industrial activities. In 2008, the organic matter produced was equivalent to the load generated by 17.5 million inhabitants (Valencia, Suárez Castaño, Sánchez, Cardozo, & Bonilla, 2010) . Given the need to make a technological change in the form of production applied to the different industries that make up the manufacturing sector, challenges are presented at different levels. For example, at the national level, work is focused on legislation and normativity that generates the technological transition aimed caring for the environment and reducing the environmental footprint, as well as establishing institutions responsible for environmental monitoring, evaluation and sanction. This paper aims to highlight the challenges at the sectoral level, which implies a change in traditional production methods under the commitment to reduce emissions of polluting gases, improve solid waste management, and optimize energy needs and attention to the needs and preferences of the consumer.
Main conceptual review
This section presents the main concepts used in the analysis of this paper.
Sustainable production
It can be defined as the industrial activity that allows the transformation of raw materials into products with higher value added, but using processes that minimize negative impacts on the environment, reducing energy consumption and natural resources, and being safe for employees, communities and consumers while remaining economically viable (OECD, 2009) . Sustainable production includes the conversion of productive processes, the substitution of raw materials for sustainable ones, strategies for the reduction of energy consumption and water resources, as well as the cleaning, treatment and management of polluting waste emitted into the environment.
hand, the consumer with specific preferences. The concept refers to the set of products that count with particular characteristics such as being environmentally friendly, allowing the use of local resources, manufacturing with less contaminants and counting on technologies that minimize impact on water, soil and air (González, 2011) . At the same time, the green market responds to a consumer who is informed and concerned about the quality and social responsibility of the companies that supply him/her. This is an individual whose purchasing decision is affected by aspects that are not related to the functionality of the product, considers the ecological impact, equity, and political and cultural dimensions that allow him/her to reduce the impact of his/her consumption (UNESCO, s.f.). This concept is used to generate a differentiation of both product and image of the company. For this reason, the green market is constantly related to concepts such as social responsibility and fair trade, which in turn are part of sustainable consumption. From the researcher's point of view, the green market is largely explained by consumers' demand for sustainable products, so its development is closely related to the type of consumer in the region.
Renewable energy
Renewable energies come from natural and inexhaustible sources that present themselves as substitutes for energy derived from fossil fuels. Although they can be transformed into any type of energy, technological developments are oriented to their conversion into electric energy, which allows replacing the traditional thermal method that generates high CO2 emissions and requires non-renewable fuels. The most prominent investments in renewable energies are carried out by the government in order to reduce their dependence on oil and its derivatives, while simultaneously reducing their emissions of greenhouse gases. However, there are also companies interested in providing and utilizing this type of technology. Although the energy sector differs from the manufacturing sector, this paper refers to the development of new methods for the generation of renewable energy, as well as studies related to its efficiency and economic feasibility.
Methodology
This paper illustrates the results of a documentary review of articles, publications in indexed journals from Latin America, official documents and research on strategies, as well as technologies and projects that are undertaken to contribute to sustainable development from the manufacturing industry in Colombia and Mexico. Documents between the years of 2010 and 2016 were selected. Advanced searches were conducted on EBSCO, Engeneering Village, ScienceDirect, Scopus, Proquest databases using the search terms "sustainable production," "green market," and "renewable energy" in both Spanish and English. The search was limited in areas of business, management and accounting, energy, engineering, and environmental science, where it also contained the words "Colombia" or "Mexico" in abstract, title or keywords, which yielded a total of only 341 documents. After reviewing one by one, the total documents that matched the objective of this research was 78 (see The keywords used in the search encompassed the three dimensions of sustainable development while maintaining the established boundary: the study of the manufacturing sector. This precision is necessary since a large proportion of documents were found related to the key concepts, but that dealt with cases framed in the performance of the primary sector or services.
Comparative Results in Colombia and Mexico

Sustainable Production
The findings on Colombia and its production processes show that the country is not as sustainable as expected under the Sustainable Development Goals. Colombia as well as the Latin American region are characterized by development based on the export of primary resources and the importation of industrial goods and technology, with a rapid growth in the consumption of raw materials. This is not reflected in national income that makes it less efficient. Population growth with increased per capita income have increased the consumption of materials, while technological change does not contribute to the moderation of consumption (West and Schandl, 2013) . The trends in resource efficiency revealed in this study suggest that securing a prosperous and sustainable future for Latin America over the long term will require that the individual nations develop their capacity to use natural resources more efficiently, extracting more value per unit of resources used. Moving more of the region's productive activities further up the value adding chain from the commodities initially extracted would achieve this (West y Schandl, 2013, p. 25) . The sustainable production research is grouped into products, services and processes that are created for sustainability by the companies. The papers on sustainable production in Colombia analyzed, for the most part, simulations of different "energy mix" for the use of renewable energies; however this aspect will be analyzed later. In particular, we found the use of alkaline activation technology for the production of high performance concrete based on industrial byproducts, which benefits different civil infrastructure applications through the use of environmentally friendly construction materials (Bernal, Mejía de Gutiérrez, and Rodríguez, 2013) . The situation in Mexico is similar; despite having a more developed manufacturing sector, there is a high reluctance to modify production processes in favor of sustainability. Some case studies conducted in cities oriented to the manufacturing industry (Navarrete, 2015 and Santos 2010) indicate the low interest of entrepreneurs to adopt sustainable practices that do not imply a rapid recovery of investment or that are due to compliance with some regulations. Despite the above, there are efforts made by research centers to generate proposals that offer sustainable alternatives to the private initiative. These efforts are directed in two lines, the first and most abundant is the analysis of new materials that meet the same characteristics of the usual raw materials, but have a lower impact on the environment during their extraction process. This lesser impact is either because they are considered a waste of a different production process, such as the surplus in the avocado plantation (Fuentes-Talavera, et al, 2011) , the sugarcane bagasse (Vargas-Radillo, et al, 2015) , the PET used in the manufacture of packaging (Jaramillo, et al., 2014) or the vegetables waste from markets (Mantilla, et al, 2010) . In this type of research, we have detected compatibilities between the physicochemical characteristics of the materials that would allow them to be used in specific products such as the construction of light structures, the production of paper pulp or biofertilizers. In another sense, the researchers are also focused on the evaluation of materials that can be obtained in the locality. This is intended to diminish the environmental impact by stimulating the development of the community and avoiding long shipments of materials that in some cases are highly demanded, e.g. the research carried out by Quitanar (2012) and De la Paz (2016) , who independently analyze the feasibility of replacing the wood used in the local industries with an endemic species whose industrial use has not been exploited. Finally, it should be noted that no studies were found that contribute to the implementation of these new materials or technologies in particular industries, which would make a valuable contribution to industrial reconversion.
Green market
The information published about Colombia on green markets is rather scarce; there are no studies in recent years on the behavior of the supply and demand of sustainable goods and services, however, it is possible that the companies focused on disseminating the results as technical results or social and environmental responsibility (environmental awareness), rather than as a topic of marketing or branding. In Colombia, there is the "National Strategic Plan for Green Markets" of the Ministry of Environment, Housing and Territorial Development, in 2002, which categorizes green markets in: 1. Clean Development Mechanism, which seeks to reduce and capture Greenhouse gases; 2. Sustainable use of natural resources and biodiversity: (Natural timber and non-timber products, organic farming, biotechnology); 3. Industrial Ecoproducts, such as cleaner manufactured products, clean technologies, clean energy, waste management and recycling, sustainable mining; and 4. Environmental services (Subgerencia Cultural del Banco de la República, 2015) . The plan sought to boost the demand for green products, but, no studies have been found to identify whether consumer behavior and preferences are geared towards finding products with a lower environmental impact. From the point of view of supply, companies that carry out activities related to sustainability have an unexplored field of action in communicating their activities and environmental results, as a tool for corporate social responsibility, ecological marketing and branding, which can be an opportunity for market positioning. "Sustainability is increasingly viewed as a quality attribute, enabling firms to garner price premiums from the market" (Crowder and Reganold, 2015) (Chacón Páez, et al, 2016) . Nonetheless, the lack of communication between companies and consumers presents a disadvantage in environmental behavior. In accordance with Carrete, Castaño, Felix, Centeno, & González (2012) there is a lack of knowledge and education about environmental issues. Even the more educated informants in their study had doubts about environmentally-friendly behavior or what the terminology "green products" really means.
In some cases, respondents claimed outright that companies and the media intentionally misinform consumers and lie about the implications and benefits of eco-friendly products. It seems that media communication from private and public organizations have not contributed substantially to the increase in consumers' knowledge on environmental matters (Carrete, et al, 2012, p.477) In the case of Mexico, the green market is also poorly developed. It is the large companies or those oriented abroad that are most interested in joining the market (Saavedra, 2011). Some studies have been constructed to evaluate the response of consumers to different companies, considering their productive processes, their gender perspective, contribution to community development and protection of the environment (Méndez, & Peralta, 2014; Gómez & Berlanga 2013; Koellner, Ojeda & Arredondo, 2016) . The studies have been applied in different regions of the country but agree on some important conclusions: usually all of the companies that perform some sustainable practice, mainly those that contribute to the development of the community, are interested in using it as a competitive advantage. In other words, the extent to which the implementation of different sustainable actions can directly depend on how useful it is to disseminate their results to improve their image, however, no studies were found that could determine the impact of these social and corporate responsibility practices on consumer buying decision. Only Arredondo, et al. (2011) conducts a field study in the north of the country in order to determine if there is a correlation between the image of the company, in terms of its social responsibility, and the purchase decision, classifying the buyer according to age and gender. The study shows that it is adult women who demand sustainable products, consume products responsibly, and are more motivated to punish a company whose practices are considered harmful to humans and the environment.
Regarding the development of new sustainable business opportunities, the desire to contribute to reducing pollution and reversing climate change stands out as a motivation for producers and / or entrepreneurs. Ruelas, et al (2014) and Koellner, et al (2016) point out in their investigations the importance of the conviction of the owner of the company to enter into new practices that position it within the green market.
Renewable energy
Studies on the use of renewables energies show an increasingly more thermal dependent region (in particular gas), which is possible to show in the portfolio and new investments in the large countries of South America. The analyzed simulations show that although it is more efficient to promote renewable generation, it is only possible through subsidies and price regulation instead of fiscal policies, contrary to what is promoted in the legislations (Arango & Larsen, 2010) . Uncertainty in final energy prices once renewable energies are in place, high investment prices, long periods of capital recovery, and low competition for trade are alienating the private sector, and only the government or public enterprises can take the risk of these investments. Regarding the contribution to sustainability, Colombia is a country with low greenhouse gas (GHG) emissions compared to other countries in the region, due to its low energy consumption and its high clean electricity production (hydropower represents 76% of the total of energy generation); but sustained economic growth, high incomes and the stability of the country are expected to lead to increased demand for fossil fuels (Calderón, Alvarez, Loboguerrero, Arango, Calvin, Kober & Fisher-Vanden, 2016) . According to interviews carried out by Bendiciones and Mendoza (2010) to 17 players in the value chain of palm oil, the government has implemented strategies for the development of specific subsectors of biomass in order to attract international investment, which in turn contribute to stable income and employment in vulnerable communities in the country that benefit from their production. In this sense, the government and the different actors have achieved integration from the social and economic point of view of sustainability. Regarding the use of renewable energies, Mexico stands out for its high wind potential, which has allowed the development of generating plants mainly in the region of Oaxaca and Veracruz. As Hernández, et al (2012) points out utilizing wind resource as a substitute for some thermo plants in the state results in a savings of almost 10.000 tonnes of fuel per year, in addition to a significant reduction in CO2 emissions. However, dependence on fossil fuels is still very high (more than 50% of the electricity generated in the country), a situation that is aggravated by the existence of high enough oil reserves to avoid directing electricity generation (Silva, et al, 2012) . There are still significant challenges in efficiently transitioning into implementing sustainable energy. The research found on the development of renewable energy was concentrated in biofuels, where this trend can be exemplified by the cases presented by Balderrama, et al (2011) and Aguilar, et al (2011) . They studied the production of secondgeneration biofuels, which utilizes waste material as by-products of another production process, such as the timber residues of a sawmill and biogas generated in a landfill; in both cases it is concluded that although the trend in the development of biofuels and biogas is the utilization of waste, there are high variations in the chemical composition that prevent the optimal use of resources. On the contrary, production can be considered inefficient and unable to establish these productive processes at the industrial level (Faba, Diaz & Ordonez, 2014 
Conclusions and Implications
This approach to the current state of Colombia and Mexico on sustainable development in the manufacturing sector is a contribution to building a platform for future strategies to achieve a sustainable industry. At the global level, the conditions under which manufacturing operates have changed. Increased competition in the productive sector, depletion of natural resources and growing social and political pressures aimed at transforming the productive system make it necessary establish longterm strategies where its activity responds both to internal needs (sales and production) and to the protection and efficient use of natural resources. However, the documentary review has revealed that the actions undertaken so far will not necessarily allow the commitments assumed at international level with the Sustainable Development Goals in relation to the industry to be reached. In regards to the development of green markets in Colombia, the final purposes of supply and demand are not aligned. The companies undertake green strategies for the purpose of carrying out environmental responsibility activities, as well as to penetrate international markets. From the consumer`s point of view it is important in order to achieve a "combination of perceived personal benefits, decreased perceived risk and uncertainty, a sense of control over costs, and a decomposition and reconstruction of deeply embedded cultural values and practices" (Carrete, et al, 2012, p. 477) . Besides, in emerging economies, there is a lack of knowledge and education about environmental issues, where companies and media have a great responsability. Similarly in Mexico, the limited development of the green market responds to the low assimilation of a sustainable culture, the private initiative has not made sufficient efforts to modify its structure towards a sustainable production, and the organizations with greater achievements in this field show a tendency to use the concept as a competitive strategy. At the same time, the local consumer has not been interested in demanding greater responsibility from its suppliers. On the other hand, it can be seen that the research centers are contributing to the analysis and development of new materials and technologies for the generation of energy and for their use as substitutes for raw materials. However, the scope of this work will be limited as long as there are no mechanisms that allow adaptation to the discoveries to the industrial structures. In this sense, it is necessary to tie the environmental and social interests with the economic aspect. In this regard, it can be pointed out that this dilemma reveals the difficulty faced by developing countries in entering into projects whose principles have not been assimilated or appropriated by the region. In the light of a more detailed review, it can be observed that they are not properly sustainable since they do not embrace the social, environmental and economic dimensions in an integrated way. As long as this situation continues, it will be difficult to take advantage of scientific and technological advances, since from its origin do not take into account the economic dimension so necessary to boost the development of each country from one of the most dynamic sector, the industrial one.
